and electron microscopy (9, 10, 11) . We have found potassium dichnomate useful for surface membrane antigen preservation, and therefore combined it with PLP to make the novel fixative peniodate-lysine-paraformaldehyde dichnomate (PLPD). Using this, we obtained improved demonstration ofa range ofB-lymphocyte surface membrane cluster differentiation (CD) and MHC class II antigens in human tonsil routinely processed and embedded in paraffin wax (12) . We were also able to demonstrate the presence of T-lymphocytes by use ofpan T-cell antibodies to CDS (Leu 1) and CD3 (Leu 4 and UCHT1) (CDS demonstration stronger than CD3). However, like others (6,7), we found demonstration of helper and suppressor T-cell subset antigens CD4 and CD8 unsatisfactory, even when using PLPD fixation and IGSS. We suspected that these an- at 22*C before PLPD fixation to prevent precipitation).
Post-fixation.
In an attempt to improve surface immunostaining furthen, tissue primarily fixed in PLPD or PLP was post-fixed in the following single on sequential treatments (13, 14) at 4CC 
Results

Fixation
The immunostaining results obtained in frozen and paraffinprocessed tissue using different fixatives are summarized in Table 1 .
In frozen sections, strong immunostaining with all three antibodies was obtained after fixation in PLPD, PLP, acetone, and formol dichromate.
Other fixatives gave strong CD3 staining but weak or negative CD4 or CD8 staining. All the fixatives gave best results when used at 4*C and buffered at pH 7.5 rather than unbuffered at their "natural:' usually acidic, pH. Similarly, treatment of frozen sections with physiological saline, pH 4 and 7.5, before PLPD fixation led to weaker immunostaining after acid treatment, with much nonspecific background staining.
In paraffin-processed tissue, optimal staining with all three antibodies was obtained after fixation in PLPD at 4#{176}C and pH 7.5 ( Figure  1) . Satisfactory CD4 and CD8 staining was critically dependent on fixation in PLPD under these optimized temperature and pH conditions ( Figure  2 ). Fixative immersion time was less impontant:
24-36 hr was optimal, with only gradual reduction of an- 
Fixation Delay
Frozen and paraffin-section immunostaining was best when tissue was stoned for less than 2 hn, at 4#{176}C rather than 22'C. CD8 was least stable, showing early intercellular diffusion of staining reaclion product.
In contrast, CD3 demonstration in paraffin sections was acceptable even after a 72-hr tissue storage interval at 4'C (despite poor cell morphology).
Fixation Additives
Addition of 10% PEG 400 to PLPD, PLP, and 10% commercial Table 3 for optimal paraffin processing and immunostaining conditions. 6 Optimal fixative concentration in parentheses; wider ranges studied with commercial formalin (2.5-10%), fresh formaldehyde
(1-4%). and glutaraldehyde (0.5-3%).
CImmunostaining result: + , strong; ±, weak; -, negative. Figure 3a ). Impaired using phosphate buffer (a); improved using low concentration (quarter-strength) formalin (b); improved using 10% added polyethylene glycol, MW 400 (C). Bar = 100 sm. In paraffin-processed tissue, immunostaining with all three antibodies was optimal after dehydration in several changes of isopropanol oven about 10 hr at 4'C ( Figure  5a ). Dehydration in isopropanol at 22'C gave weak results ( Figure  Sb) , whereas ethanol gave poor results even when used at 4'C ( Figure  Sc) Immunostaining with all three antibodies was optimal after clearing in xylene or chloroform at 4*C or -20'C ( Figure 6 ). Clearing at 22'C allowed strong CD3 staining, but CD4 and CD8 were weak or negative.
Heat and Paraffin Waxes
Using frozen sections, progressive reduction in staining was observed with heat treatment from 37-65'C, with weaker results using aqueous heat compared with dry heat.
In whole tissue, immunostaining with all three antibodies was strongest when tissue was impregnated with low-MP Ralwax 2. High-MP Ralwax 1 sections gave better morphology but weaker CD3 staining and negative CD4 and CD8 (Figure 7) . One-hour tissue immersion usually gave adequate wax impregnation; vacuum extraction and longer immersion up to 2 hr were unnecessary but not harmful.
Section Preparation
For optimal results, paraffin sections were best air-dried for 24 hr to ensure adhesion (avoiding hotplating), then rapidly dc-waxed and nehydrated through xylene and isopropanol (avoiding ethanol). Longer air-drying and poly L-lysine-coated slides were occasionally necessary for good section adhesion when PEG 400 had been used during fixation.
Immunochemical Reagents
Mter 20-mm treatment with proteolytic enzymes, paraffin sections still showed strong CD3 preservation but weak CD4, whereas CD8 was abolished after only 10 mm of incubation. 
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. be obtained in tissue fixed optimally in PLPD but processed by a "routine procedure" through ethanol (10 hn) and chloroform (6 hr) at 22#{176}C to high-MP wax (65'C). POLLARD, LUNNY, HOLGATE, JACKSON, BIRD 
